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Consultant Introduction

• Bill Brown – Brown/Sardina (Landscape)

• Steve Ventresca – Nitsch Engineering (Civil)

• Andrea Ranger KEMA (Sustainable Design)• Andrea Ranger – KEMA  (Sustainable Design)

• Dom Puniello – GGG Engineering (Mechanical)

• Carlos  DeSousa – GGD Engineering (Electrical)

• Chris Garcia – GGD Engineering (Plumbing/FP)
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Groundwork o Review existing conditions information
o Attend Site Based Committee Meeting

o Prepare contract
o Obtain and review all available/ pertinent documents

CCHS Feasibility Study Work Plan

o Conduct User Group meetings and Prepare Space Summary

Meeting # 1 Goals, Values and Space Summary
Objectives Follow-up
o Review schedule and process
o Review goals, values
o Review proposed space summary

o Site walk thru with Engineers and Facilities Manager
o Submit draft space summary to MSBA for initial review
o Meet with MSBA for kickoff meeting
o Prepare Preliminary Alternative concepts

3/09/11

o Prepare schedule and work plan

o Prepare Preliminary Alternative concepts

Meeting # 2 Vision, Space Summary and Preliminary Alternatives Concepts
Objectives Follow-up3/23/11
o Review Educational Vision, goals and values
o Review Preliminary Alternative Concepts
o Approve Initial Space Summary and PDP

o Complete Preliminary Design Program Submittal  for MSBA
o Meet with MSBA
o Develop Preliminary Alternatives

Meeting # 3 Sustainability GoalsMeeting # 3 Sustainability Goals
Objectives Follow-up4/06/11
o Discuss sustainability goals and net zero options with team o Develop Preliminary Evaluation of Proposed Alternatives 

Meeting # 4 Preliminary Evaluation of Proposed Alternatives
Objectives Follow-up4/13/11
o Review Preliminary Evaluation of Proposed Alternatives o Submit Preliminary Alternatives to MSBA for initial review

*
o Review Preliminary Evaluation of Proposed Alternatives o Submit Preliminary Alternatives to MSBA for initial review

o Meet with MSBA
o Develop Final Evaluation of Selected Alternatives

Meeting # 5 Finalize Preliminary Alternatives
Objectives Follow-up5/04/11
o Review and Approve Preliminary Alternative(s) o Prepare Final Evaluation of Alternatives

Meeting # 6 Final Evaluation of AlternativesMeeting # 6 Final Evaluation of Alternatives
Objectives Follow-up5/18/11
o Review Final Evaluation of Alternatives
o Confirm Preferred Solution

o Prepare Preferred Schematic Report

Meeting # 7 Preferred Schematic Report
Objectives Follow-up5/25/11
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o Review and Approve Preferred Schematic Report o Submit Preferred Schematic Report to MSBA

o MSBA Facilities Assessment Subcommittee and BOD Vote



Feasibility Study Schedule
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Feasibility Study Schedule
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Space Adjacency Diagram
O.C.O.C. O.C.
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Sit

Elements of Sustainability

Site
• Building Orientation
• Overall Disturbance

WWater
• Conservation
• Stormwater Management

Energy
• Building Use
• Site/Source

Materials
• Embodied Energy

IEQ
• Daylighting
• Ventilation

Operations
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Building Orientation

S /Wi d• Sun/Winds

• Topography

• Access
JUNE 21

• Parking

• Neighbors

• Wetlands
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S
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Site, Civil and Landscape 

Environmental Garden
• use a part of the Environmental Science curriculum

Green Roofs
• Reduces heat island effect
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Site, Civil and Landscape 
Athletic Fields and Irrigationg
• Fields are allowed to be irrigated under CHPS and LEED

• Investigate using cisterns or wells as a water source

• Irrigation moisture sensors are required

S il i t t• Soil organic content 

• Grass types

• Synthetic turf can only qualify for points under recycled 
materials but not water use

• Irrigation commissioning

Bike Lanes and Sidewalks
• LEED requires  bike lane, racks and showers
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Pavement and Drainage
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Bio-Retention (Rain Garden)
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Cisterns for Water Harvesting
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KEMA Sustainability Overview -CCHS

• Who is KEMA? We are an energy 
consulting firm located in 
Burlington, MA and in CA.

BEFORE

g ,
– Completed net zero office, DPR 

Construction in San Diego

Currently monitoring and verifying– Currently monitoring and verifying 
net zero building performance

AFTER

• KEMA Role – Guide conceptual 
design of CCHS during feasibility 
and schematic phases
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• We will provide modeling of preferred

KEMA Sustainability Overview -CCHS

• We will provide modeling of preferred 
building options to determine:
– Optimal new addition or construction 

orientationsorientations 

– Insolation (solar load and access)

– Are heating/cooling loads externally or 
internally driven?

• Steps to Reach Net Zero – REDUCE, REDUCE, REDUCE! 
– Reduce building loads

– Plan infrastructure of future equipment

– Develop a capital plan for implementation of  NZE 
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KEMA Sustainability Overview -CCHS

• Use life cycle cost analysis (LCCA) to guide decisions 

– Look long term: Life cycle of 30 years and 50 years

– Tolerance of first costs versus total cost of ownership

• Utilize Solar Renewable Energy Certificates (SREC’s) OR Power 
P h A t (PPA)Purchase Agreement (PPA)

– SREC’s provide revenue stream once PV installation is complete. 

Concord Carlisle School District is the ownerConcord-Carlisle School District is the owner.

– Apply through MassCEC and Department of Energy Resources

– PPA’s – third party ownership; cost of power is guaranteed for minimumPPA s third party ownership; cost of power is guaranteed for minimum 

time period (e.g 20 years)

– Work with Concord Municipal Light & Power on interconnection to grid
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KEMA Sustainability Overview -CCHS

• Work as early as possible with Concord Municipal & Light & Power 
as well as National Grid. 

– National Grid has access to thermal related EE incentives

CMLP does not have access to energy efficiency incentives– CMLP does not have access to energy efficiency incentives
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KEMA Sustainability Overview –DPR Construction NZE Building

• Developed an obsolete 1970’s tilt up 
building to be a showcase for 
sustainable construction 

DPR Office Electricity Consumption 2006-2008 and Proposed

1.200 1.200

Modeled Design Modeled Plug 2006 2007 2008

• 10 year whole building initiatives 
payback

• Maximize daylight goal is 100% 0 600
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KEMA Sustainability Overview –DPR Construction NZE Building

• Retained existing envelope  = construction savings
• Retained existing glazing  = construction savings
• Designed building modifications within structural limits = constructionDesigned building modifications within structural limits  construction 

savings
• Reduced A/C capacity = construction savings
• Passive ventilation system = construction cost• Passive ventilation system   =  construction cost
• 100% daylighting = construction cost
• PV array   = construction cost 

Cost of Strategies

+ Construction Costs 

+ Energy Savings 

= 10 year payback (is 7.5 yrs)
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http://www.buildingdashboard.com/clients/dpr/sandiego/

KEMA Sustainability Overview –DPR Construction NZE Building
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KEMA Sustainability Overview –DPR Construction NZE Building
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KEMA Sustainability Overview -CCHS
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Mechanical Energy Efficiency Measures

G th l D i f HVAC Cl d LGeothermal Designs for HVAC – Closed Loop, 
Open Loop (Standing Column), Central Heat 
Pump Chiller Plant.

Energy Recovery Wheels

Displacement Ventilation High-Efficiency ChillerHigh-Efficiency Gas -Fired 
Condensing Boilers
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Displacement Ventilation Systems

B fitBenefits:
• Low Noise Levels
• High Level IAQ
• Low First Cost• Low First Cost
• High Level of Comfort

Recent Projects:
• Bourne Elementary School
• Lincoln Elementary School
• Boston Renaissance Charter School

Wellington Elementary School

Mixed Systems   DV Systems
Ec= 0.8 Ec=1.2 - 1.4

• Wellington Elementary School
• Wayland High School
• Carlisle Public School
• Foxboro Charter Schoolo bo o C a e Sc oo
• Tahanto Regional Middle & High School
• Sutton Middle & High School
• Longmeadow High School
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High Efficiency Indirect/Direct Pendant Lighting

GARCIA • GALUSKA • DESOUSA
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Daylight Harvesting & Occupancy Sensor

• Dual Technology Occupancy Sensor

• Dual Zone Dimming Photocell Sensor

GARCIA • GALUSKA • DESOUSA
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Building Management System For Time of Day Schedule

GARCIA • GALUSKA • DESOUSA
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LED Site Lighting Designed To Meet Electrical Energy 

Conservation Measures but not Exceed IES GuidelinesConservation Measures but not Exceed IES Guidelines 

GARCIA • GALUSKA • DESOUSA
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Renewable Energy

• 100kw Photovoltaic System w/ Data Acquisition System 
(1)SRECs Equal to 
1MWh

System generate 
125MWh per yr

Possible Payback  
Approximate 11 yrs

Require Roof Space

Min $300/SRECs

MA Solar Renewable Energy

Require Roof Space 
10,000 sq/ft

Supplier Must Sell 15% 
from Renewable
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Certificates(SRECs) Auction History



Netzero Renewable Energy

• 1000kw Photovoltaic System w/ Data Acquisition System 
(1)SRECs Equal to 
1MWh

System generate 
1254MWh per yr

Possible Payback  
Approximate 11 yrs

Require Roof Space

Min $300/SRECs

MA Solar Renewable Energy

Require Roof Space 
100,000 sq/ft

Supplier Must Sell 15% 
from Renewable
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Plumbing Energy Efficiency Measures

High-Efficiency Gas-Fired Water Heaters• Rain water harvesting from 
roof areas with water stored in 
underground storage cistern 
used for both flushing water 
closets & urinals and forclosets & urinals and for 
irrigation.

• High Efficiency Plumbing GARCIA • GALUSKA • DESOUSA
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Next Steps

SBC Meeting #4, April 13, 2011

Review Proposed Alternatives 
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Thank You



LEED for Schools
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LEED for Schools
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MA CHPS 2009
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MA CHPS 2009
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MA CHPS 2009
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